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(64) Hydraulic chain tenaloner with no-return device for the piston 



(57) A cartridge type hydraulic tenaloner for a chain 
or belt Is described comprising a cylinder (11) with an 
inner bore (13) and a hollow piston (12) sliding in tha 
cylinder and biased outward by an elastic maana and 

by pressurized fluid fed Into said bore (13), at least one 
rack (20) being formed on the skirt of said piston (12) 



and engaged by a toothed pad (2f) passing through a 
corresponding aperture (22) formed In the wall of the 
cylinder and blared against said reck by an annular 
spring (25) housed In an annular seat (24) formed In the 
skirt of tha cylinder (1 1) without protruding from the bulk 

or said cylinder. 
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Description 

P000 1 ] The I nvent Ion r ef ere to devices for tension! ng 
drive transmission moans, such as chains. 
[0002] In particular reference will be made to chain 
transmission means on vehicles. 
[0003] A timing system of an Intern al comb ustlo n en- 
gins can be controlled by means of a chain drive, In 
which a chain Is wound on two or more sprockets* one 
of which is a driving sprocket and takes the motion from 
the drive shaft to transmit It to the camshaft. 
[0004] Since for reasons of adjustment, wear on ma- 
terials and take-up of slack It Is often necessary to com- 
pensate fora certain loose on the chain, the use of shoe 
tensioning! devicBB is known to the art, in which a shos 
Is biased with an adjustable force against a run or 
branch of the chain. 

[0005] Various means are Known for biasing the ten- 
sioning shoe against the chain. Among these, the most 

f req us rrtly ussd are cyl i n da nfcista n tsnsi Dners > in wh ich 

a fixed member of a cyl Ind er/platon assembly (generally 
the cylinder) Is mounted on th e engine block and a rnov^ 

able member (generally the piston) Is alldahla with re- 
Bpact to the fixed members and acta against the shea 
placed in contact with the chain > to tension it. 
[0008] In these tensioning devices, the piston Is 
pushed out of the cylinder, towards the shoe disposed 

against a run of the chain by the combined action of a 
spring and of pressurized ail fad into the cylinder cham- 
ber. 

[0007] Any slackening of the chain due to heating, 
wear and time Is compensated by the piston extending 

cut of the cylinder,, under the action of said biasing 
means. 

D00Q8] Said tensioning devices can be further divided 
Into two categories: those that are disposed Inside the 
engine block, and therefore require opening of the en- 
gine for fitting and, If necessary, for removal, and those 
of the so-called cartridge type, which are screwed Into 
the engine blockorthe head from the outside, these lat- 
ter devices undoubtedly being more convenient as far 

as ease of fitting end rsmoval Is concerned, In that open- 
ing of the en gins Is not necessary. 
[0009] The Invention refers In particular to this second 
type. 

[0010] It sometimes happens, especially during start- 
in g of th s eng ine, t h at ths cylinder chs rnber is com plete- 
ly or partially emptied of ell. In this case, the force of the 
pressure spring alone may not be sufficient to keep the 
chain under control. Thus flapping of the chain Is gen- 
erated^ which bends to push the piston Inside the cylin- 
der, until the oil in ths cylinder reaches working pres- 
sure, which may take a few seconds. This flapping of 
the chain, besides producing an annoying noise, can In 
the long run cause damage to the whole chain drive as- 
sembly, Including the tens loner. 
[0011] In order to avoid this drawback, no-return de- 
vices tor the piston have been proposed, which are eas- 
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ily applied in tensioning devices situated inside the en- 
gine block, where there are no particular problems of 
apace. These devices normally conslBt of a rod provided 
with a rack located outside and parallel to the cylinder/ 

J piston assembly and engaged by a pawl disposed in the 
body of the tensioning device and elastlcaily biased 
against said rack, which Is allowed to slide only In the 
direction of outward travel of the piston and Is pulled by 
the piston In this direction, when the latter protrudes 

10 from ths cylinder because of slackening of ths chein. 
The rod with rack, being prevented from returning Inside 
the body of the tensloner, forms a stop means for Che 
ahoe that acts against the chaln r thus preventing the 
above mentioned flapping of the chain. In order not to 

*5 make t h e system bxcbbs Ivsly rigi d , the rod with rac k en- 
gages with a shoulder of the piston situated at a certain 
distance (of the order of a few millimetres) from the free 
end of the piston, so as to allow a certain degree elas- 
ticity of the system, that Is a certain controlled return of 

*0 the piBton. 

[0012] For a better understanding of the above de- 
scribed device of the prior art, reference can be made 
to Figure f of the appended drawings. 
[0013] In bo -called cartridge type tensioning devices 

6s said solution is not practicable,, in that in said devices it 
Is not possible to dispose members that protrude be- 
yond the outer profile of the cylinder. The maximum size 
or said devices Is In fact given by ths thread that screws 
into the threadsd hols in the engine block. 

■» [0014] For these cartridge type tensloners no-return 
devices forthe piston have been proposed, which, how- 
ever, prove excessively complicated, costly because of 
the considerable mechanical working they require, and 
not entirely reliable. 

as [QQ1B] The object of the Invention Is to eliminate said 
drawbacks, providing a tensioning device Tor chain ten- 
eloners of the cartridge type, provided with a no-return 

device for the piston completely contained within the 
bulk of the cylinder. 
40 [0016] Another object of the Invention la that of pro- 
vldlngsuch a cartridge tensloner. In which a aid no-return 
device f o rt h a p Iston Is of s Impie and economl cal dsslg n , 
and Is highly reliable. 

[0017] These objects are achieved by the chain ten- 
's aloner according to the Invention, which has the char- 
acteristics of appended Independent claim 1. 
[DDIS] Preferred embodiments of the invention are 
apparent from the dependent claims. 
[0019] Substantially, according to the Invention, at 
so least one set of teeth or rack, extending longitudinally 
of the piston and accessible thro ugh at least one window 

in the cylinder well is provided, and in register with said 

window e toothed pad Is disposed, able to engage with 
the teeth of the rack, so as to allow eliding thereof only 
» In a direction of protrusion of theplatonfrom the cylinder, 
said pad being elastlcaily biased against the rack by the 

action of a spring. 

[0020] The longitudinal extent of the pad Is edvante- 
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geously smal ler than the correspon ding extant of the ap- 
erture or window made In the wall of the cylinder, and 
the pad Is suitably guided In a seat made In the waD of 
the cylinder, so a* to allow the piston a certain play, and 
thus its possible controlled elastic return. 
[0021] Alternatively the pad acting against the rack 
can be mounted without any possibility of axial adding 
and a second small piston, axlally protruding from the 
end of the main piston can be provided able to retract 

in the event of exoeBsivB force being exerted against it, 
thus maintaining the elastic characteristic of the piston. 
[0022] Further characteristics of the Invention will be 
madeclearer bytha detailed description thatfollows, re- 
ferring to exemplary un restrictive embodiments thereof, 
illustrated in the appended drawings* in which: 

Figure 1 1s a sectional view of a prior art tensioning 
device, of a type for mounting Inside en engine 
block, as previously described: 

Figure 2 Is a diagrammatic Illustration of a per se 
known chain drive, provided with a tensioning de- 
vice of the cartridge type, 

Figures is a diagrammatic axial sectional view of a 
cartridge type tensloner according to the Invention, 
before fitting; 

Figure 4 is a similar view to that of Figure 3, showing 
the tensloner after fitting; 

Figures Is another view similar to that of Figured, 

with piston In the state of maximum extension from 
the cylinder; 

Figure 6 Is a diagrammatic cross sectional view tak- 
en along line Vl-Vl of Figure 5; 

Figure 7 Is a partial axonometrlc cutaway view of 
the tensloner according to the Invention; 

FlgureB Is an axial sectional view like that or Figure 
5, showing e different embodiment. 

[0023] Figure 2 dlagrammatlcaliy shows a chalndrlve 
to which the tensloner according to the Invention can be 
applied. 

[0024] In particular a driving wheel 2 and a driven 
wheels ere shown, on which a chain f la wound, a taut 
branch or run of which (the lower one In the figure) Is 
guided by a suitable guide 4, a slack branch or run (the 

upper one in the figure) is tenaioned by means of a shoe 

5, ewingeble around e pin a, end pushed against the 
corresponding run of the chain by a tensioning device, 
Indicated as a whole by reference numeral 10, which In 
this case is a cartridge tensloner, of the type previously 
mentioned, that is screwed into the engine block or into 
the head. 



[0025] Said tensloner 10 will now be described in 
greater detail with reference to Figures 3 to 7. 
[0026] The cartridge type tensloner 10 comprieee a 
body or cylinder 11 and a piston 1 2 alldably housed In a 
J bare 1 3 of the cylinder f 1 . 

[0027] Th e cyl Inder f 1 h as, at th e oppos Ite end to that 
from which the piston 12 extends, e head 14, end a 
thread 15 on Its skirt, In proximity to the head 14, for 
screwing Into a threaded hole In the engine block or In 

10 the engine head. 

[0026] The piston f 2 Is ho How on the Inside and hous- 
es a pressure spring 16 acting between a bottom of Che 
bore 13 and a headend 17 of the piston 12. 
[0029] The bore 13 communicates with a source of 
is pressurized fluid, generally ail, through an opening 18, 
and a check valve 19, In a manner that Is perse known 
and therefore not described. The valve 19 Is normally 
equipped with a sealing disc 19' that allows a calibrated 
return of the fluid to Impart a certain degree of dampen- 
ed i n g a r elasticity to th e pieta n 1 2. 

[0030] The combined action of the spring 16 and of 
the pressurized fluid in the bore 13 tends to push the 
piston 12 out of the cylinder 11, so that the piston 12 
acts with its head end (7 against the ehae 6, thus keep- 

65 ing the chain 1 correctly tenaioned. 

[0031 ] In orderto prevent uncontrolled re-entry of the 
piston 1 2 Into the cylinder 11 , In the eve nt of even partial 
emptying of the bore 13, In accordance with the Inven- 
tion there is on the piston bIsbvb 12 at least one Icngi- 

& tudlnai rack 20 with which a toothed pad 2f engages, 
passing through an aperture 22 formed In the side wall 
of the cylinder. 

[0032] The axial or longitudinal extent of the toothed 
pad 21 is leas than the corresponding extant of the sp- 
as ertu re 22, so that said pad can have a certain axial elld- 
lng k guided by a pad base 23. which slides In a corre- 
sponding seat 24 formed In the well of the cylinder f 1, 
adjacent the aperture 22. 

[0033] The pad 21 la pressed agalnat the rack 20 by 

*> the action of a spring 25 consisting In particular of an 
open annular ring of spring steel which Is fitted In a cor- 
respo nrilng ann u lar s eat 28 formed I n t he wall of t h a cyl- 
Indar and having a width substantially corresponding to 
the sum of the longitudinal dimensions of aald aperture 

'J 22 and of said seat 24. In this manner, the spring 25 Is 
disposed above the pad 21, keeping It constantly 
pr esse d aga in at t h & teeth of t h a r acx 20 , so as to p ra vent 
uncontrolled re-entry of the platen 12, except for take- 
up of alack due to the pad 21 being housed loosely In 

so the aperture 22. 

[0034] In the appended figures a single rack20 Involv- 
ing s small portion of the circumference of the piston 12 
Is shown, it la nevertheless clear that a plurality of par- 
allel racks can be provided on the eleeve of the piston 

ss 12, oreven a single rack extending for the whole circum- 
ference of the piston. Correspondingly a plurality of 
toothed pads 21 s housed in an equal number of aper- 
tures 22 provided clrcumferentl ally In the wall of thecyl- 
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indsr 11, or a single pad with a plurality of circumfaran- 
tlaJly spaced sets of teeth can be provided. The biasing 
action against the rack would again be exerted by the 
spring 25 In the form of a split ring or the like. 
[0035] Ab can be seen from the appended f ig ures v an J 
annular cavity 30 la provided on the skirt of the platon 
12, near the head end 17 thereof, whilst two other an- 
nular cavities 3f and 32 of different sizes are formed on 
the In aide of the wall of the cylinder 1 1 , near th e free end 
thereof opposite ta the head 14. 
[0036] Between said cavities of the piston and of the 
cylinder a split ring 33 Is Interposed, which elastlcally 
presses against the Inner wall of the cylinder. 
[0037] When the tensloner 10 Is assembled, before 
being mounted onto the engine block* it appears as 
shown In Figure 3, that Is with the elastic ring 33 Inter- 
posed between the cavity 30 of the piston and the small- 
er cavity 3f of the cylinder, sticking Into the latter cavity, 
preventing the piston from leaving the cylinder. 

[0036] When the tensi oner ia mounted by screwing in- 
to the engine block, the upper end 1 7 of the piston abuts 
against die shoe 5, so that the piston tends to re-enter 
the cylinder, pulling with It the apllt ring 35, which slides 
along a ramp of the seat Sf > until it ie disposed in the 
larger seat 32 of the cylinder* where it remains defini- 
tively, thus freeing the piston 12 and allowing free move- 
ment thereof outward from the cylinder, to compensate 
for slackening of ths chain. 

[0G39] Figure4, onthe atharhand , shows the tensi on- 
er 10 In thepoaltlon afterflttlng In the engine block, with 
the piston protrud Ing from the cyl Inder f o r a sma II port I on 
of Ics length. 

[0040] Flgure5, ont he othar hand, shows the tenal on- 
er with the piaton in the position of maximum outward 
travel from the cy Under, and thus at the end of its stroke. 
f0041] In the embodiment In Figure 8 .the toothed pad 

21 la not provided with the possibility of axial eliding, for 
axam pie by ma king It of ths same length as the sp ertura 

22 and/or lengthening Its base 23 to bring It Into abut- 
ment with the shoulder of the corresponding seat 24, as 
shown In the figure. 

[0042] In this case a hole 40 Is provided at the head 
and 1 7 of the piston f 2 for passage of a small piston 41 , 
whose base 42 abuts Internally against said head end 
17 of the main piston 12, biased by the screw 1 6 and by 
the action of the pressurized fluid In the bore 13. 
[0D43] An D-ring 43 is inserted in an annular groove 
of said hole 40 to ensure the seal of the small piston 41 . 
P0Q44] With thla solution the elasticity of the piston, 
that Is the capacity to return slightly Inside the cylinder 
If the need be, Is left to the small piston 4 1 > which In fact 

tends bo retract into the piston 12 whan e force greater 

than the combined action of the spring 16 and the fluid 
In the bore f 3 Is exerted thereupon from the outside. 



Claims 

1 . A cartridge type tenslonerf or chain or belt transmis- 
sion systems, comprising a tody or cylinder (11) 
with an innarbore (13} and a hallow piston (12) ax- 
ial ly slldable In the cylinder under the action of elas- 
tic biasing means (16) acting between said cylinder 
andsald piston andof preesurteed fluid fed Into said 
bore (1 3), so that an upper end (17) of the piston 
acts an a movable shoe (5) to tension a chain or 
bait (1) and also comprising a device able to prevent 
uncontrolled return of said piston (12) Into the cyl- 
inder, 

characterised In that on the skirt of the piston (1 2) 
at least ona longitudinal rack (20) is provided* en- 
gageable by a respective toothed pad (2 f ) extend- 
ing through an aperture (22) formed In a wall of the 
cylinder and biased by an elastic means (25) 
housed in a seat (26) of the cylinder (11), without 

protruding from the outer profile of said cylinder. 

2. A tensi oner according to claim 1 r characterised In 

that said elastic means (25) Is a spring consisting 
of an open annular ring, that covers said toothed 
pad (21) and is fitted in said seat (26) which extends 
annularly In the wall of the cylinder (1t). 

3. A tansloner according to claim 1 or 2, character- 
ized In that the longitudinal extent dP said toothed 

pad (21) Is smaller than the corresponding longitu- 
dinal extent of said aperture (22) formed In the wall 
of the cylinder (1f) so that said pad has a certain 
d agree of longitudinal sliding end thus allows con- 
trolled re-entry of the piston (12) into the cylinder 
(11). 

4. A tensi oner aecordlngto claim 3, characterized In 
that said toothed pad (21) has an elongated basa 
(23) housed In a corresponding seat (24) In the wall 
of the cylinder (f1) tor guided sliding of said pad 
(21). 

5. A tansloner according to claim 1 or 2„ character- 
ized In that at the upper end (17) of said piston (12) 
Is a small piston (41) of a set length, which abuts 
against the shoe (5) and Is retractable Into the hol- 
low piston (12) in the event of a an inward bias 
greater than the Joint action of said elastic means 
(16) and said pressurized fluid In the bore (13). 

B. A tensloner according to any one of the preceding 

claims, characterised In that between the outer 

skirt of the platon (12) and the Inner surface of the 
cylinder (11) engagement means (30 - 33) are pro- 
vided able to prevent outward travel of the piston 
from the cy Dnderbef ore fitting of the tensloner In the 
engine block and to allow outward travel thereof af- 
ter fitting. 
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7. Atanaioner Recording to claim 6 ^ characterized In 
that said engagement mean* comprise an annular 
cavity (30) formed In the dieava ot the platon (12) 
and two cavities of different size and differently 
shaped (31 > 32) formed in the inner surface of the J 
cylinder (f1), an elastic ring (33) being Initially inter- 

p oa ad be twee n said cavil las (3 f , 32) to prevent out- 
ward travel of the platon from the cylinder, said elas- 
tic ring (33) baingmovable Into the other larger cav- 
ity (32) af the cylinder (It), thua freeing the piston to 
(12) If the latter Id made to elide slightly toward the 
Inside of the cylinder. 

8. A cartridge type teneloner according to any one of 
the preceding claims, characterized In that eaid 
cylinder [1) has an outer thread (15) for screwing 
Into a corresponding threaded hole provided In the 
engine block or In the engine head. 

9. A ch sin drive campria ing a cartridge type teneioner & 

according to any one of the preceding claims. 
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